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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1. O6aacTp npuMeHeHus1 padoyeii NporpaMMsbl

PaGouas mporpamma y4eOHOH AUCIUTITHHBI XUMHUS SBJISCTCS YaCThIO OCHOBHOM
npodeccrnoHaIbHOM 00pazoBarenbHOU Iporpammel B cootBeTcTBHE ¢ PI'OC o cnienmansHocT CITO
22.02.02 Metamnyprusi IIBETHBIX METAJJIOB.

Pabouass mporpamMma ydeOHOW TUCHUIUIMHBI XWMHS MOXET OBITh HCIOJB30BaHA APYTUMHU
00pa3oBaTeNbHBIMU YUPEKACHUSAMH, PEATH3YIONIMMHI 00pa30BaTEIbHYI0 MPOTpaMMy CPEIHETO OOIIEro
obpazoBanus B mpeaenax ocsoenust OIIOIT CITIO na 6a3e ocHOBHOTO 0011eT0 0Opa30BaHMsL.

1.2. MecTo y4eOHO#W AUCHUNIMHBI B CTPYKType OCHOBHOW NpodecCMOHAILHOH 00pa3oBaTeJbHOM
NMpPOrpaMmbI:

VYyeOnast mucuurimHa XUMUsS SIBISIETCS Y4€OHBIM TPEIMETOM IO BBIOOPY W3 00s3aTeNbHOM
npeameTHoit oOmactu «EctectBennsie Hayku» @OI'OC  cpemnero obmiero o0pa3oBaHus —JJIs
cnernansHocTel CITO cooTBeTCTBYMOMIETO PO MpohecCHOHaTFHOTO 00pa30BaHMUS.

1.3. Heau m 3anaun y4yeOHO#H AMCUMIUVIMHBI — TPe0OBaHHMSA K pe3y/JbTAaTaM OCBOEHUSI Y4eOHOil
AUCHHUILINHBI:

OcBoeHHe coaep)kaHus yueOHOW MUCHUIUIMHBI XuMus (MPOGHUIbHBIH YPOBEHb) OOECIeUUBaCT
JOCTHXKEHHE 00YJAIOIUMHUCSA CIEIYIOIINX Pe3yJbTaTOB:
npeomMemHuix:
— chOpPMHPOBAHHOCTh TPEJCTABICHUNA O MECTe XHMHUHM B COBPEMEHHOW HAy4yHOW KapTHHE MHPA;
MMOHMMAaHHE POJIM XUMUU B (OPMHUPOBAHUU KPYro3opa M (HyHKIHOHAJIHHOW IPaMOTHOCTH 4YeJIOBEeKa JJIs
peuieHus MpakTUYECKHUX 3a/1a4;
—  BIAQJCHUE  OCHOBONOJAralOUIMMH  XWMHYECKUMHU  IOHATHSAMH, TEOpUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMH; YBEPEHHOE M0JIb30BaHUE XUMUUYECKOW TEPMUHOJIOIMEN U CUMBOJIMKOM;
— BJIaJIcHUE OCHOBHBIMHU METOJAMM HAy4YHOTO MO3HAHUS, HCIOJIb3YEMBIMH B XUMHU: HAOIIOJEHUE,
ONHCaHUEe, HU3MEpEeHHE, HKCIEPUMEHT; yMeHHe o0pabaThiBaTh, OOBSICHATH PE3YIbTAThl MPOBEIECHHBIX
OTBITOB W JIeJaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MPHUMEHSITh METObl MO3HAHHS IpPU PEIICHUU
MPAKTUYECKHX 3a]1a4;
— c(hopMHPOBAHHOCTH YMEHUS J1aBaTh KOJMYECTBEHHbBIE OLIEHKH U IMPOBOJIUTH PACUEThl IO XUMUYECKUM
dbopMynam U ypaBHEHHSIM;
— BJIaJICHUE NMPABUJIAMH TEXHUKH 0€30MaCHOCTH NPU UCHOJIB30BaHUU XUMUYECKUX BEUIECTB;
— c(hopMHPOBAaHHOCTH COOCTBEHHOI MO3UIMH MO OTHOLIEHUIO K XUMHUYECKON MH(pOpMaIuy, NoaydaeMoi
13 pa3HbIX UCTOYHUKOB.
— cOpPMHUPOBAHHOCTH CUCTEMbI 3HAHUN 00 OOIINX XUMUYECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX;
— chOPMHUPOBAHHOCTh YMEHMH HCCIEIOBATh CBOMCTBA HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB,
OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAaHUsI XUMMYECKUX peakiMif, MPOTHO3UpPOBAaTh BO3MOXHOCTb HUX
OCYILIECTBIICHMUS;
— BJIQJICHUE YMEHUSMHU BBIJIBUIAThb TMIIOTE3bl HA OCHOBE 3HAHMM O COCTaBE, CTPOCHHMM BEILIECTBA U
OCHOBHBIX XUMUYECKUX 3aKOHAX, IPOBEPATh UX SKCIEPUMEHTAIBHO, POPMYIUPYs LIE€Ib UCCIIEOBAHUS;
— BJIQJIEHUE METOJIaMU CaMOCTOSITEJIBHOTO INIAHUPOBAHUS M NPOBEIECHUS XUMUYECKUX DKCIIEPUMEHTOB C
coONIIOJIeHMEM TpaBUJ 0Oe30MacHOM paboThl € BelleCTBAMM M JAOOPAaTOPHBIM O0OpYAOBaHUEM;
c(OPMHUPOBAHHOCTh YMEHHM OMMCAaHUs, aHATN3a U OI[EHKH JJOCTOBEPHOCTH MOJYYEHHOTO pe3ynbTaTa;
— c()OPMHUPOBAHHOCTh YMEHHI MPOTHO3UPOBATH, AHATU3UPOBATH M OLIEHUBATH C MO3UIUN IKOJIOTHUECKON
0€30MaCHOCTH TOCIE/ICTBUS OBITOBOW M MPOM3BOJCTBEHHOW MAEATEIbHOCTH YEJOBEKa, CBS3aHHOU C
nepepaboTKOM BEIECTB.



JUYHOCHHBIX
— YyBCTBO TOPJOCTH M YBAXKEHHS K HMCTOPUM U JOCTIDKEHHSIM OTEUECTBEHHOM XMMHUYECKOH HAyKH;
XMMUYECKA T'PaMOTHOE IOBEIEHUE B MPO(EeCCHOHAIBHOW NEATETBHOCTH U B OBITY IpU OOpalleHuu ¢
XMMUYECKUMU BEIIECTBAMH, MaTepHallaMH U MPOLIECCAMU;
— TOTOBHOCTh K TPOJOJDKCHHIO O0Opa3oBaHMS U TOBBIIICHUA KBaTU(pHUKAIMU B W30paHHOU
po(hecCHOHATFHON ICATENIEHOCTH U 0OBEKTHBHOE OCO3HAHUE POJI XUMHUYECKIX KOMIIETSHIUH B 3TOM;
— YMEHHUE UCHOJIb30BATh JOCTIKEHUSI COBPEMEHHOW XMMUYECKON HAYyKH M XUMHUYECKUX TEXHOJIOTUH IS
MOBBIIICHUSI COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO DPa3BUTUS B  BBIOpAaHHOH mpodecCHOHATBHON
NEeSITEIbHOCTH.
MemanpeomMenHoix:

1. mo3HaBaTeNbHBIX
— WCIIOJIb30BAaHHUE Pa3IMYHBIX BHJIOB MMO3HABATEIHHOHN JEATENFHOCTH M OCHOBHBIX HHTEIUIEKTYaJIbHBIX
onepanuil (MOCTaHOBKH 3aJauu, (popMyInpoBaHUs TUIIOTE3, aHAJIN3A U CUHTE3a, CPaBHEHMSI, 0000IIeHNS,
CHCTEMAaTH3alllY, BBISBICHUS NPUYMHHO-CIECICTBEHHBIX CBSI3€H, TOWCKAa AaHaJIoroB, (opMUpOBaHHS
BBIBOJIOB) /ISl pEIICHHWs TOCTaBJICHHOW 3a/aud, TPUMEHEHHWE OCHOBHBIX METOJOB TIO3HAHHMS
(HaOnroIeHNsI, HAyYHOTO SKCIEPUMEHTA) ISl M3YyYeHHS Pa3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB U
MIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOJUMOCTh CTAJIKUBAThCS B MPOQPECCHOHANBHOMN cdepe;
— HCIIOJIF30BAHME PA3TIMYHBIX UCTOYHHUKOB JUTSI TIOJTYYCHUS] XUMHUECKOW MHPOPMAIINU, YMEHUE OIICHUTH
€€ JIOCTOBEPHOCTD ISl JOCTUKEHHSI XOPOILIUX PE3yIbTAaTOB B MpoeCcCHOHANIBHOM cdepe.

Pabouas mporpamma yueOnoi aucuumiauasl OY10.01.06 «Xumus» obecrieunBaer GopMHpOBaHUE
y 00y4aronuxcs 31EMEHTOB 00IMX KOMIIeTEeHI UM

OK 1. [loHnMath CyIIHOCTh U COLUANBbHYIO 3HAUUMOCTh CBOEH Oyaymieil nmpodeccuu, mposiBiIsTh
K HEM YCTONYMBBII MHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO NESATEIBHOCTb, BHIOMPATh THUIIOBBIE METOJBI M CIIOCOOBI
BBITIOJTHEHUS MPO(HEeCCHOHATBHBIX 3a7a4, OIICHUBATh WX d()(PEKTUBHOCTD U KAYECTBO C yUYETOM OOBEKTOB
po(heCCHOHABLHOM AEATEILHOCTH (PY/ABl U PYAHOE CHIPHE).

OK 3. [IpuHumaTh pemieHdusi B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYallUsIX M HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisaTh OUCK W UCIOJIb30BaHNWE UHGOPMAIMH, HEOOX0MMOU Tt 3P PEKTUBHOTO
BBITIOJIHEHUS TPO(ECCHOHANTBHBIX 3a/1a4, MPO(PECCHOHANBHOTO U TUYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonb3oBarh MHGOPMAMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTHUH B MPOQeccroHalbHOM
NeSITeIbHOCTH.

OK 6. PaGoTtaTp B KOJUIEKTHBE U KOMaH[E, 3PPEKTUBHO 00IIATHCS C KOJUIETaMH, PYKOBOJACTBOM,
MOTPEOUTEIISIMH.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTh 3a pabOTy WiICHOB KOMaH[Ibl (ITOJAYMHEHHBIX), PE3yJIbTaT
BBITIOJTHEHUS 33JaHUA.

OK 8. CamocTosITensHO OMpeneisTh 3afadd Mpo(ecCHOHATBLHOTO U JIMYHOCTHOTO DPa3BUTHS,
3aHMMAaTbCA CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHUE KBATU(UKALINU.

OK 9. OpueHtupoBaTbCsi B YCIOBHSIX 4YacTOH CMEHBI TEXHOJOTHI B MpodeccHoHambHOM
JeSITeIbHOCTH.

1.4. PekomeHnayemoe KOJIMYECTBO YaCOB HA OCBOCHHE pado4eil MporpaMMbl y4eO0HOM JUCHUIINHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomerocs 177 yacoB, B TOM YHCIE:

00s13aTeNIbHOM ayIUTOPHOM yueOHoil Harpy3ku oOydatomierocst 118 wyacos;

CaMOCTOATENIbHON paboThl oOyyaromierocss 59 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AMCHMIIJIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHo# paGoThl

Oovem uacoe

MaxkcuMaJsibHasi ydeOHasi HATpy3Ka (Bcero) 177
Oo0s13aTesibHAS ayJAUTOPHAs y4eOHAsi HATPY3Ka (Bcero) 118
B TOM YHCJIE:
nabopaTtopHbie PabOTHI 20
MPAKTUIECKHUE 3aHSATH 8
CamocrosiTesibHas paboTa o0yuyaronierocs (Bcero) 59

IIpome:xyTouHast arrecTanus B popme nuddepeHIUPOBAHHOIO 3a4eTa




2.2. TemaTuveckuii miian u coaep:xkanue yueoHoi qucuummmusl QY J16.02.03 Xumus

HaunmeHnosa- Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHble padoThl M NPAKTHYECKHE 3aHATHS, O0bem | Yposenb | OcBauba-
HHe pa3Je/ioB caMoCTosiTe/IbHAasi padoTa 00y4aroImMXCsl. YacoB | OCBOEHH emMble
U TeM 3JIeMEeHTbI
KOMIIETEeH-
1107071
1 2 3 4 5
Paszpnen 1
O01masi 1 HeOPraHu4ecKasi XMMHUs
Beenenne. Ilpeamer xumum. OnpeneneHue XuMuu Kak Haykd. BemectBo. AtoM. Moekyna.
Xumuyeckuil anemeHnT. Amtotponus. [Ipocteie u cinoxHble BemecTBa. KauecTBEHHBIM U KOJIMYECTBEHHBIN OKO1
COCTaB BEIECTB. XUMHUECKHUE 3HAKH U (POPMYJIBI. OKO03
OcHoBHbIe XUMUYecKHe MNOHATHA. OTHOCUTENIbHbIE aTOMHas W MoJieKylspHas macchl. KomudectBo
BelecTBa. HayuHble METOIbI MO3HAHUS BEIIECTB U XUMHMUYECKUX SIBICHUU. Poib SKcriepuMeHTa u TeOpHUH B 6
xumMuu. MoenupoBaHue XUMHUYECKUX MTPOIIECCOB.
OcHoBHbIe 3aKOHBI XMMHH. CTexroMeTpusa. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB. 3aKOH IOCTOSIHCTBA
Tema 1.1 COCTaBa BEIIECTB MOJIEKYISAPHON CTPYKTYPBI. 3aKOH ABOTaJpo U CIEACTBHS UX HETO.
OcHoBHBIE 17
TONTHS W IIpakTnyeckoe 3ansaTue Nel. OKO02
JAKOHBI Pacyersl o xumuueckum GopmysaM U ypaBHEHUSIM PEaKIUil.
XUMMHU 1
CamocrosiTesibHas padoTa: OKO02
PaboraTh ¢ KOHCIIEKTOM JIEKIIHH. 2 OKO09
BrInoaHuTh yripa)xHeHus1 Ha ONpeieJIeHUE OTHOCUTENIbHON MOJIEKYJISIPHOM MacChl BEILIECTB. 1
Pemuth 3agaun 1o 06pasily Ha OCHOBHBIE 3aKOHBI XUMUU (OTpeAeNICHUE OTHOCUTEIHHONU MOJIEKYISIPHOM 1
MacChl BEILIECTBA U MACCOBOM J0JIM XUMUYECKUX 3JIEMEHTOB B CJIOKHOM BEILIECTBE, PACUETHI 110 YPABHEHUSIM
XUMUYECKUX pEaKIHii).
Tema 1.2 Iepuoanyecknin 3axkon .M. MengeieeBa U NepuoOAMYECKass CHCTeMAa XHMHYECKHX JJIEMEHTOB
Iepuonnuec- | J.M.MengeneeBa. Otkpsitue [[.JMI. Menneneesoim llepnoanueckoro 3akona. llepmopnueckuil 3akoH B 5 OKO1
Kkmii 3akoH 1 | popmynupoBke [I.MI. MenneneeBa. CoBpeMeHHass (GOpMyIHpOBKAa MEPHOIUMYECKOTO 3aKOHA. 3HAUCHUE OKO03
Ilepuoauyec- | MIEpUOAMYECKOrO 3aKOHA W NEPUOJUYECKOM CHCTEMbl XuMHuyecKHX aviemeHToB J[.M. MenneneeBa s




Kasl cucremMa
XMMHYECKHX
3J1EMEHTOB
JLH.
MenaeaeeBa
U CTpPOeHHEe
aToMa

pa3BUTHS HAayKd W TIOHUMAaHUS XUMHYECKOW KapTuHbl Mupa. Ilepmommueckass Tabnuia XAMHYECKHX
3JIEMEHTOB — rpaduveckoe 0TOOpaKeHHE MEPUONUYEecKOro 3akoHa. CTPYyKTypa NMEepHOJUYECKOW TaOIHIIbI:
nepuo/ bl (Masbie U 0oJIbIIKE), TPYNIBI (TIaBHAS U TOOOYHAs).

Crpoenne aroma. CoBpeMeHHast MO/ieJIb COCTOSTHUSA 3JIEKTPOHA B aTOMe. ATOM — CJIO’KHAsI YaCTULIA.
SInpo (MpPOTOHBI U HEHTPOHBI) U IEKTPOHHAs 0000uKa. M3oTomel. [Tonstue 00 S-, p-u d - opouTasx.

KBanToBble yncia. [lpaBuiia 3ano/HeHUH 3JIEKTPOHAMM 3J1eKTPOHHBIX opOuTAaJIel. DJIEKTPOHHbIE
KOH(UTypauyu aTOMOB XMMHYECKHX 371eMEeHTOB. CTPOEHHUE 3JIEKTPOHHBIX 000JI0UYEK ATOMOB JIEMEHTOB
MaJibIX 1epruo0B. OCOOEHHOCTH CTPOCHHUS SIIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB OOJIBIINX TIEPHOJIOB
(mepexoHbIX AIEMEHTOB). DJIEKTPOHHbIE U rpaduueckue GopMyibl s aTOMOB AieMeHToB [ — IV
MEPHOJIOB.

1,2

CamocrosiTesqibHast padora:

[ToaroToBUTHECS K XUMHUYECKOMY TUKTAHTY «3HAKH XUMUUYECKHUX DJIEMEHTOBY

BBIMOIHATE yIpakHEHUsS Ha COCTABJICHHE 3JICKTPOHHBIX U rpadudeckux hopmyn (aromoB ssemeHToB | - 1V
MIEPUOJIOB).

OKO02
OKO09

Tema 1.3
Crtpoenue
BelllecTBA

Buabl xummnueckoii cBsi3u. VMoHHas xumuueckash CBs3b. KaTHOHBI, UX 00pa3oBaHHE U3 aTOMOB B
pe3ynpTaTe mpolecca OKHUCIeHHS. AHMOHBL, UX 00pa3oBaHME W3 AaTOMOB B pe3ylbTaTe Ipolecca
BoccTaHoBNeHUs. Knaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsija, HaJUYMUIO THAPATHOH OOO0JIOYKH.
KoBanenTHas xumuyeckas CBSI3b. MEXaHM3M OOpa30BaHMs KOBAJIEHTHOW CBA3M (OOMEHHBI M JOHOPHO-
aKUENTOPHBIN). DIeKTpOoOTpHUIaTeIbHOCTh. KoBalleHTHBIE TMoOJIApHAash M HemoJisipHas cBsi3u. KpaTHocTb
KOBaJICHTHOM CBs3U. MeTallinueckas CBsI3b.

Tunsl KPUCTAVINYECCKUX PCIICTOK. ArperaTHLIe COCTOAHMSA BelIeCTBaA. Honnnie KPUCTATIIIMYCCKUE
PCUICTKHU. CsoiicTtBa BCIICCTB C MOHHBIM THIIOM KpHCTaHHquCKOﬁ PCUICTKHU. MOJ'IeKy'J'IHpHBIC N aTOMHBIC
KpUCTAJUIMUCCKUC PCHICTKH. CpolicTBa BCHICCTB C MOJICKYJEIDHBIMA MW AaTOMHBIMHU KPUCTAJUIMYCCKUMU
PCUICTKAMMU. Merannuueckas KpUCTAJUIMYCCKAA PCUHICTKA U MCTAJUIMICCKAA XUMHNYCCKas CBA3b.

TBepL[oe, KHUAKOC H ra3006pa3Hoe COCTOsIHUA BCIICCTB. Hepexon BCHICCTBA M3 OJHOI'0O arperaTHoro
COCTOSIHUA B IPYroce. BO,I[OpO)IHaSI CBA3b.

YucThle BemecTBa U CMECH. I[ncnepcnble cucrembl. IloHsATHE O cMecH BellecTB. ['OMOreHHBIE H
TeTCPOTCHHLIC CMECH. MaccoBas 10Jis1 KOMOOHEHTOB cMecH. IloHsaTue o I[HCHGpCHOfI CUCTCMC. I[I/ICHepCHaH
(1)332[ " JUCIICPCHOHHAA Cpcaa. KHaCCI/I(bI/IKaI_II/IH AUCIICPCHBIX CUCTEM. IloHsTHE O KOJUIOMIHBIX CUCTEMAX.

OKOl1
OKO03




CamocrosiTesibHas padora:

OKO02

PaboTtath ¢ KOHCTIEKTOM JIEKITHH. 1 OKO09
BoinonHuTh yripaxkxHeHus 1o TemMe (OnpeesieHre BUla XUMUYECKON CBSI3M B MOJIEKYJIaX BELIECTB, 2
COCTaBIICHUE CXeM 00pa30BaHMs XMMHUYECKON CBSI3M B BEIIECTBAX, OTMPECIICHUE JUCIICPCHON (hasbl U
JTUCTIEPCUOHHOM Cpeibl).
[ToaroroButs noknan «JlucrnepcHbIe CUCTEMBI BOKPYT HACc» 1
Kuaccbl Heopranuveckux coeinHeHuii: okcuabl U KucaoThl. Cosleobpasyroliye u HecoaeoOpasyromue
okcuapl. OcHOBHBIE, aM(pOTEPHbIE U KHUCJIOTHBIE OKCHJBI. 3aBHCHUMOCTh XapaKTepa OKCHIA OT CTENEHHU OKO01
OKHCIIEHUsI 00pa3yIoIIero ero Meramia. XuMUYecKkrne cBOMCTBa okcuaoB. [lomyuenue okcuaoB. Kucmots u OKO03
ux cBoiictBa. Krnaccudukamuss KHCIOT MO pa3iIMYHBIM TpHU3HaKaM. XHUMHUYECKHE CBOMCTBA KHUCIOT.
Oco0eHHOCTH B3aUMOJCHCTBUSA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT ¢ MeTayuiamu. OCHOBHBIE
CrOCOOBI TOJTYYEHUS KUCITOTHI.
3
OcHoBanus u coau. Knaccudukaius OCHOBaHUN MO pazIUYHBIM NpHU3HAKaM. XHMHUYECKHE CBOMCTBa
Tema 1.4 OCHOBaHUH. Pa3ioxeHne HepacTBOPUMBIX B BOJIe OCHOBaHHUI. OCHOBHBIE CIIOCOOBI TIOJTYYEHUSI OCHOBAHUM.
Knacenduka- Comnu cpenHue, KUCIIBbIE 1 OCHOBHBIC. XUMUYECKUE CBOMCTBA cojieil. CrtiocoObI MOJTyueHus Coei
M
HEOPraHu-
p— JladopaTopHas pa6ora Ne 1 . 5 OKO02
COeHHEeHH il 1 M3ydeHune cBOMCTB OKCUAOB, THAPOKCUIOB, KUCIIOT U COJICH. OKO07
ux cBoiicrea | IIpaKkTHYeckoe 3ansTHe No 2. OKO02
Kiaccel HeOpraHm4ecKkux CoeIMHEeHU I 1
OKO02
CamocrosTenbHas pabora: 1 OK09
[ToaroroBuThCsl K XUMHUECKOMY IUKTaHTy «HOMEHKIIaTypa KUCIOT U COJei» 2

BrinmonnuTs 3aganus no o6pasiy «CBoicTBa U MOTy4eHHE OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEIMHEHUN)




Tema 1.5

Bona.
PacTBOpbI.
JIEKTPOJIH-
THYeCKas
AUCCOLUALMS

PacrBopbl. MaccoBasi 1011 pacTBOPEHHOro BeulecrBa. Bonma kxak pacrtBopurens. PactBopuMocTs
BelecTB. HachllieHHbIE, HEHACBILIEHHBIE, IEPECHIILIEHHBIE PACTBOPhI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B,
KHUJIKOCTEW M TBEPJBIX BEIIECTB OT Pa3InYHbIX (PakTOpoB. MaccoBasi 107151 paCTBOPEHHOTO BELIECTBA.

OcHOBHbBIE TMOJIOKEHUSI TeOpUM JJeKTpoauTudecko auccounaumu (TIM). DnexTponauTsl u
HEAJIEKTPOJIUTHL. DJEKTPOJIUTUYECKAs AUccolMalusg. MeXaHU3Mbl 3JIEKTPOIUTHUECKON TUCCOLMAUU IS
BELIECTB C Pa3IMYHbIMU TUIIAMU XMMMUYECKOH cCBsi3U. ['MapaTHpoBaHHbIE M HETUAPATUPOBAHHBIE HOHBI
OcCHOBHBIE TIOJIOKEHUSI TEOPUU ATEKTPOIUTUUECKON AUCCOIIUALIIH.

CuibHble M ciaadble 3J1eKTPOaUTHI. Jlucconuanusi 3JeKTpoauToB. CTeneHb 3JIEeKTPOJUTHUYECKON
muccouuanuu. CtyneHvaras JUCCOLMAIUS CHIIBHBIX U CIIa0bIX KHCIOT, OCHOBaHMM U COJIEH.

Peakuumn nonnoro oomena. OnpeseneHue peakiuii HOHHOTO 0OMeHa, uxX Kiaccudukanus, npaBuia s
3anucu PMO. CocTaBieHne MOJEKYASPHBIX, TOJHBIX U COKPAILIEHHBIX YPAaBHEHUHN PEeaKIMii HOHHOTO 0OMEHa.

HNonnoe npousBenenue Boabl. Bonopoanswliii mokasarennb. I'maposms cogeil. Ilonatue o6 voHHOM
MIPOU3BENECHUH BOJBl. Bonopoansiii nokasarens pH. 3Hauenus pH nns HeWTpanbHOW, KUCION M IIETOYHON
cpenpl. OnpeneneHne ruapoIn3a.

Buabl ruaposmsa cogei. ['uaponus coneit, 00pa3oBaHHBIX CHJIBHBIM OCHOBAaHHMEM U CI1a00#l KHCIIOTOH;
cJIa0bIM OCHOBAaHME W CHWJIBHOW KHCIIOTOM,, Cia0OH KHCIOTOM W OCHOBAaHHWEM, CHJIBHON KHCIOTOH H
OCHOBAaHUEM; 3HAYEHHUE CPEBI PACTBOPA.
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OKO1
OKO03

JlaGoparopHasi padora Ne 2.
CocraBiieHHE ypaBHEHUH peakiiiii HOHHOTO 0OOMEeHa W THAPOJIN3a CoJieh

OKO02
OKO07

IIpakTuyeckoe 3ansaTue Ne 3.
OmnpeneneHrne MacCOBOM JIOJIM paCTBOPEHHOTO BELIECTBA.

CamocrosiTesqibHast padora:

Pemmth 3a1a4un o oOpasily Ha OmpejielieHne MacCOBOM J0JIM PACTBOPEHHOTO BelecTBa W,%
BeImonHuTh 3amaHus o 00pasily Ha COCTaBIICHHE:

— YpaBHEHUI TUCCOIMAIIAHN ICKTPOJIUTOB,

— ypaBHEeHH peakuuii nonnoro oomena (PH1O).

OKO02

OKO02
OKO09

Knaccudpukanmusa xumuyeckux peakumii. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. Peakuuu
COEJIMHEHUS, pa3joxkeHus, 3ameneHus, ooMena. Karanutuueckue peakuuu. OOpaTtumble U HeoOpaTUMBble
peakuuu. ['OMOreHHbIE M TE€TEPOTCHHBIE PEAKUMHU. OK30TEPMHUYECKHE W DHIAOTEPMHMUYECKHE PEaKLUU.
Tennosoit apdekt xummuuecknx peakuuid. Tepmoxumuueckue ypaBHeHus. CreneHb okuciaeHus. OKUCIuTenb
1 BOCCTAaHOBJIEHHE. BOCCTaHOBUTEND U OKUCIIEHHUE.

OKO1
OKO03
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CocraB/jieHUe ypaBHEHMH OKHCJIMTEIbHO-BOCCTAHOBHUTENbHbIX peakuuu (OBP). Jaexrpoans

PACIIABOB 3JIEKTPOJIMTOB. BHIbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMI. 3aKOHOMEPHOCTH HX 10
Tema 1.6 npoTtekanus. PaccranoBka K03()(UIIMEHTOB B CXeMaX OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX PEAKIIMA METOIOM
XuMHYeCKHe | 3JIeKTPOHHOTO OajiaHca. 3HaueHHWE OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM B TPHUPOJIE U TEXHUKE.
peakuuu CylIHOCTB JIEKTPOJIHM3a, IPOLIECCHI, MPOTEKAIOIINE HA KAaTOJIE U aHOJIE.
DJIEKTPOJIM3 BOJHBIX PacTBOPOB JJeKTpPoauToB. IIpmMeHeHme 3jexkTposm3a. Psa crangapTHBIX
NIEKTPOJHBIX NOTEHUHATOB. (OCOOEHHOCTH COCTaBIEHHUS CXEM 3JIEKTPOJM3a BOJHBIX pacTBOPOB
ANEKTPOJUTOB. [IpumMeHeHne aneKTpoau3a (ralbBaHOCTET U U TaJIbBAaHOTIACTUKA)
Kunernka xumuueckux mnpoueccoB. Ckopocth xumuyeckux peakumii. [lonsarue o ckopoctu
XUMHUYECKUX PEaKIi. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEaKIUi OT Pa3IUYHBIX (PAKTOPOB: MPUPOIbI
pearupyromux BEHIECTB, WX KOHIICHTPALUM, TEMIIEpaTyphl, TMOBEPXHOCTH CONPHUKOCHOBEHUS U
WCI0JIb30BAaHUS KaTaJINu3aTOPOB.
Xumuyeckoe papHoBecue. [Ipunuun Jle Hlarease. OGpatuMocTh XUMUYECKUX peakuuil. OOpaTuMble
1 HeoOpaTHMbIe peakinu. XUMHUECKOE paBHOBECHE U CIIOCOOBI €r0 CMEIICHHUSL.
JlaGopaTopuasi padora Ne 3. OKO02
CocraBneHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHI 2 OKO07
[IpakTHyeckoe 3ansiTue Ne 4, OKo02
Teopust 37EKTPOTUTHYECKOUN AUCCOIUALIUH. 2
CamocrosiTesibHas1 padoTa: OKO02
BBINOJHUTE yIIpa)kHEHUS MO0 COCTABJICHUIO YPABHEHUM OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH. 2 OKO09
CocTaBUTh CXEMBI 3JIEKTPOJIM3a PACIUIABOB M BOJIHBIX PACTBOPOB JIEKTPOJIUTOB 2
BoInoJIHUTE ynpaskHEHUsl Ha CMellleHne XuMudeckoro pasHoBecus (npuHuun Jle-1llarense) 1
Oo0mmue cpenenusi 0 Hemerasuiax. Hemeramast IV rpynnsl raaBHoii moarpynmnbl. OcoOeHHOCTH OKO01
cTtpoeHust atomoB. Hemeramibl — npocteie BeniecTBa. OKUCIUTENbHBIE U BOCCTAHOBHUTENBHBIE CBOMCTBA OKO03

HEMETaJVIOB B 3aBUCHUMOCTH OT HX IOJIOKEHHs B pALy dJeKTpooTpuuarensbHoctd. [loarpynmna yriepona.
[TonoxxeHnue yriepoga B HEPUOJUYECKOM CHUCTEME XUMHUYECKUX 3JIeMEHTOB. CpaBHEHHE 3JIEKTPOHHOIO
CTPOCHHS aTOMOB yrjepoJa M KpeMHus. AJuioTponus yriepoia. AJCOpOLMOHHAs CIIOCOOHOCTb
aKTUBHPOBAHHOTO yris. CpaBHEHHE CBOMCTB IPOCTBIX BELIECTB, OKCUAOB M THAPOKCHIOB YIJIEpoJa H
kpemHusa. Haxoxnenue B mpupojne, ¢u3nyeckue M XUMHUYECKHE CBOMCTBA, MOJy4eHHE M TPUMEHEHHUE
yIJepoAa, KpEMHUS U UX COCIUHEHU.

Hemeranisl V rpynnsl ri1aBHoii noArpynnbl. XapakTepucTUKa 3JIEMEHTOB HOATPYMIbLI a30Ta. A30THas
KucioTa. B3aumopelicTBue paz0aBieHHOW W KOHIIEHTPUPOBAHHONW A30THOM KHCIOTHI C pa3IUYHBIMHU
TsKeNbIMU MeTajiamu. [Ipumenenne a3oTHO#M KucioTel U ee cosiel. ConepaHUEe HUTPATOB B IMIIEBBIX
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Tema 1.7
MeTtaiibl 1
HEMeTAJJIbI

NPOAYKTaxX W TMOCIEACTBUSA MX ACUCTBUS Ha opraHum3M. Kparkas xapakTepucTHKa CBOMCTB (ocdopa u ero
BOXHEWINNX coenuHeHUH. 3HayeHue oprodochopHON KHCIOTHL M ee cojeil. Haxoxxaenue B mpupoje,
¢u3nvecKkrne 1 XMMHYECKHE CBOICTBA, MOTydYeHHE U IPUMEHEHHUE a30Ta, (pocdopa u uX coeANHEHHH.

Hemeramubsl VI rpynnel (xaabkorenbl) m VIl rpynnsl (rajgorennr). Haxoxzaenwe B mpupoje,
¢u3nveckue M XMMHYECKHE CBOICTBA, MOJIydE€HHE W TPUMEHEHHE IMOATPYIIBI KUCIOpOJa. AJUIOTPOIHUS
KHCJIOpO/ia U Ccepbl. XapaKTepUCTUKA AJIEMEHTOB MOATPYyNIbl Kucaopoaa. CpaBHEHHE CBONCTB BOJIOPOIHBIX
coeMHEeHUH (Boja, cepoBoaopoa). Okcuasl cepel. CepHasi KHCIIOTa, €€ CBOMCTBA M 3HaueHue. OTHOIICHUE
paz0aBlIeHHON U KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI K PA3TUYHBIM METaJIJIaM.

3aBUCUMOCTh CBOICTB TaJIOT€HOB OT HUX THojoxxeHuss B Ilepumonmyeckoit cucreme. CoiicTBa U
IpUMeHeHne rajoreHoB. llocienoBaTenbHOCTh BBITECHEHHS UX JAPYr JOPYTOM M3 PpacTBOPOB COJIEH.
CpaBHHTENIbHAS XapaKTEPUCTHUKA BOJOPOJHBIX COEIMHEHUM TajJoreHOB. XJOpcojepramias KHUCI0Ta, €€
cBolicTBa. Pacro3HaBaHue raJloreHoB.

Oo0mme cBegeHusi o Merasiaax. OCOOEHHOCTHM CTPOEHHUS aTOMOB M KpUCTAJJIOB. Du3nyeckue
XUMHUYECKHUE CBOMCTBA METAUIOB. OJIEKTPOXMMHUYECKUM psA HanpsokeHud wmetamwioB.  [lonsTue
Metammyprud.  OOmiue cnocoObl MOJMY4YeHHs] METAUIOB. MUPOMETAJUIYprusi, T'HAPOMETaJUTyprust
anekrpomeTautyprusi. Meramnorepmusi. CruiaBsl yepHble W 1BeTHbIE. [loHSATHE O KOppO3MH METaJJIOB
CILIaBOB.

CpaBHuTenbHas xapakrepuctuka MetaiioB I u Il rpynnbl. XapakreprucTrka NoArpynn MEI0YHbIX U
IIeJIOYHO3EMETIbHBIX METAIJIOB: HaX0XKICHHUE B MPUPOJE, PU3NUECKUE U XUMUYECKHE CBOICTBA, MOJTyYCHUE,
IIPUMEHEHHE.

Meranaspl 111 rpynnsl riaBHod NMOArpynnbl. AJIIOMUHUA M ero coeauHeHusi. OCHOBHBIE PY/bl,
coJepXkaliue alloMUHUNA. BOKCUT — HCXOQHOE ChIpbe Ui MOJy4YeHUs amoMHuHUSA. Puznueckue u
XMUMHYECKHE CBOMCTBA amOMHUHHS. AMGOTEpHOCTh OKCHAA M THAPOKCHIA ATIOMHUHUS. AJTIOMUHOTEPMHUS.
CruiaBbl Ha OCHOBE JIFOMUHUH, UX IPUMEHEHHE.

Ilepexoaubie Metauibl (d — 3jemMeHTsI). Metamibl VI rpynmbl: XpoM M €ro CcoeIdHEHHS.
HaxoxpaeHnue B mpupojie, CTpoeHrue aTOMOB, (pU3nuecKkrue U XMMUYEeCKUe CBOICTBA, MOJTyYeHHUEe, TPUMEHEHHE
xpoMa. CBOICTBa OCHOBHBIX CO€IMHEHUN XpoMa. [lepexoa XpoMaToB B AUXPOMATBHI.

Metasusl VII rpynnel mo004HOM NOATPYNIIbI: MAPTraHel M ero CoeAnHEeHM .

HaxoxpaeHnue B mpupojie, CTpoeHrue aTOMOB, (pu3nuecKkrue U XMMUYEeCKHe CBOICTBA, MOJTyYeHHUEe, IPUMEHEHHE
MapraHia. CBoiicTBa OCHOBHBIX COEIMHEHUIN Maprasiia. Y4acTHe COE€IMHEHHMI MapraHia B OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIHIX.

Metast VIII rpynnsl no604Hoil moaArpynnsl: kejie30 M ero coeluHeHusi. Haxoxaenue B npupoJe,
¢u3nyeckue U XMMHYECKHE CBOWCTBA, MOTyuyeHHe, MpUMeHeHue xemne3a. CBoiicTBa OKCUAOB U MMIPOKCUIIOB
xene3a. KauecTBeHHbIe peakiiMM Ha MOHBI xkene3a +2 u +3. CocraB, 0COOEHHOCTH CBOMCTB M NMpPUMEHEHUE
YyryHa M CTaJId, BAXKHEUIIINX CIUIABOB JKeJe3a.

u
(o)
u
n
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2,3

JlabopaTopHasi paGora Ne 4. OKO02
ITonydyenue razos. KauecTBeHHbIE PEaKIUN HA AaHUOHBI 2 OKO07
JladbopaTopHas padora Ne 5.
N3yyeHue CBONWCTB AIFOMUHUS U €r0 COCANHEHUM. 2
JlaGopaTopnasi pa6ota Ne 6.
N3yyeHue CBONCTB COCMHEHUN XKellesa. 2
IIpakTHyeckoe 3ansaTHE Ne 5. OKO02
PacyeTsl 10 ypaBHEHUSIM XUMHUYECKUX PEAKIUI C y4aCTUEM METaJIJIOB. 1
CamocrosiTesibHas padoTa OKO02
PaboTaTh ¢ KOHCIIEKTOM JIEKITHIA 4 OKO09
CocraBuTth Ta0nubl «Xapaktepructuka MetaiioB | u Il rpynne» n «CBoMCTBa COEMHEHUI MapraHia 3
Pemuts 3a1aun o Teme «OnpeienieHrne NpoLUEeHTHOTO COoAep KaHUsI MeTajlia B 00pasie» 2
IToaroroButs noknasn mo teMe «HemeTamneny 1
Co3gaTth NpoeKT no teme «MeTauib» 8
Pazneun 2
Opranuvyeckasi XMMUs
Opranuyeckasi XuMusi: 0COOCHHOCTH CTPOCHUA OPraHUYecKuX coeaquHeHuid. [Ipeamer opranndeckoi
xuMud. [IpupoaHbie, HCKYCCTBEHHBIE U CUHTETUYECKUE OpraHndeckre BemecTBa. CpaBHEHUE OPraHUYECKUX OKO1
BEIIECTB C HEOPraHWUYECKUMH. BaleHTHOCTh. XMMHYECKOE CTPOCHHE KaK MOPSAOK COCIUHEHHS aTOMOB B OKO03
Tema 2.1 MOJIEKYJIBI TIO BaJICHTHOCTH.
OcHoBHBIE Teopusi XUMHYECKOTr0 CTPOEHUSI oOpraHuveckux coenquHeHuid A.M. byrtiaepoBa. H3omepus. 3
NOHATHSA OcHOBHBIE MOJOKEHHSI TEOPUU XUMHUYECKOrO CTpoeHus. M3omepus u mzomepbl. Xumuueckue GopMynsl U
opraHuyec- | MOJETM MOJIEKY]l B opraHumdyeckoid xumuu. Knaccubukanus opranuyeckux BemiecTB. Kiaccuduxarms
KO XMMHMH M | PEaKIlMii B OpPraHUYeCKOM XHWMHUHU. pEaKUUUd TMPUCOCTUHEHUS (TUIPUPOBAHMS, TaJOTEHUPOBAHUSA,
Teopus TUPOTaTOreHUPOBAHUS, THIPATALIMHN); PEAKIIUU OTIICTUICHUs (IeruIpUpPOBaHUS, JETUIPOTaTIOreHUPOBAHUS,
CTpoeHust JIETUIPaTaIliN); PEaKlUU 3aMEeIeHHs; peaKIIui W30MepH3aIiH.
opranm- 2
YeCKUX CamocTrosiTesqibHast padora:
coemnmHenuii | PaboTaTh ¢ KOHCIIEKTOM JIEKIHHA 2
BhINOHUTE yIpa)KHEHUS Ha TIOCTPOEHUE COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT H30MEPOB. 1
Pemmth 3aaun o o0pasily Ha HAXOXKJICHHE MOJIEKYISIpHON (popMyssl ra3000pa3HOro yrieBoa0po/ia Mo ero 1

IUIOTHOCTH M MaCCOBOM JOJIE DJIEMEHTA.

IIpenenbHble yrieBoAopoAbl (AJKAHBI): ONpelde/ieHHe, TOMOJOTMYEeCKHH PsiJ, HOMEHKJATypa.
I'omonoru u romonorus. ['oMonoruyeckuii psij alkaHOB, H30MEPHS 1 HOMEHKIIATypa ajJKaHOB.
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CTpOCHI/Ie AJIKAHOB, XHUMHUYECCKHEC CBOﬁCTBa, MmoJIy4€HUuE, IPUMEHCHHUEC. XHUMHYECKHE CBOMCTBA

OKO1

aJKaHOB (MeTaHa, dTaHa): TOPEHHUE, 3aMelleHHe, pPa3IoKeHue, AeruapupoBanue. [Ipumenenue ankaHoB Ha OKO03
OCHOBE UX CBOWCTB.
HenpenenbHble yriaeBogopoabl: ompeneieHHe, HOMEHKJIaTypa. JTWjeH. ['oMosiornueckuil psa,
n30MepHsi, HOMEHKJIaTypa aJIkeHOB. DU3nuecKre U XUMUYECKUE CBOMCTBA ATHIJIEHA: TOPEHUE, KAUECTBEHHbBIE
Tema 2.2 peakuuu (oOecuBeyrBaHie OPOMHOM BOJBI U pacTBOpa IE€pMaHIraHara Kajus), TuJpaTanus, noJuMepu3arus.
Vraepogo- | OJydeHHE (JIETHAPUPOBAHUEM dTaHa, JCHOIMMEPHU3alMel NoaudTUIeHa). [IpuMenenue sTuieHa Ha OCHOBE 11
poxbI M ux | CBOFICTB. ) §
NPHPOHDIE AlleTHJIEH: CTpOeHMe, CBOIiCcTBa, NOJy4YeHHe, NPUMeHeHHMe. XUMHUYECKHE CBONCTBA aleTHICHA:
HeTounmkn | TOPEHHE, obeciBeurBaHue OPOMHOW BOIbI, TIPUCOEIMHEHUE XJIOPOBONOpOAa U Tuiparanus. [IpumeHenune
aleTUIIeHa Ha OCHOBE CBOMCTB. MEXKKIIacCOBast H30MEPHS C AJIKAJUEHAMM.
Aakaauensl. Kayuyk, ero Byjakanusauus. [IoHaTre o queHax kak yriaeBoaopogax ¢ AByMsl TBOWHBIMU
cBsa3siMu. CoOMpspKeHHBIE JUEHBI. XWMHYECKHE CBOMCTBa OyramueHa-1,3 u m3ompeHa: oOecliBeuMBaHUE
OpOMHOI BOJBI M MOJIMMEpH3alus B Kayuyku. HatypanbHblil 1 CHHTETHYECKUE Kaydyyku. Pe3una
ApomaTnueckue yriesoaopoabl. IIpupoaHble MCTOYHUKH YIJ1eBOA0POAOB. ben3on. Xwnmuueckue
CBOICTBa O€H30Ja: TOpPEeHUe, PEaKINK 3aMellleHus (rajJloreHupoBanre, HuTpoBanue). [Ipumenenne GeHzoua
Ha OCHOBe CBOHMCTB. IlpupomHbplii ra3: cocraB, NMpuMEHEHHE B KadecTBe TommBa. Hedtsh. CocraB u
niepepadotka Hedtu. [leperonka nHedru. HedrenpoaykTh.
JlabopaTopHas paGora Ne 7. 5 OKO02
N3ydeHune cBOMCTB HENpPEAEIbHBIX YTIE€BOI0POI0B OKO07
IIpakTnueckoe 3ansiTue Ne 6. OKO02
CocraBiieHHE Ha3BaHUH YII€BOJOPOAOB MO MEKIYHAPOAHOW HOMEHKIIATYpE. 1
CamocrosiTesibHas1 padoTa: OKO02
PaboTarh ¢ KOHCIIEKTOM JIEKIIUI 3 OKO09
[ToaroroBuThCsl K XUMHUYECKOMY IUKTaHTY «[ OMOJOrHyecKkuil pssl NpeaeabHbIX YIIIEBOIOPOIOBY. 1
BbINOTHUTE yripakHEHUs [0 COCTABJICHUIO HA3BaHUM  YIJIEBOJIOPOJIOB MO0 MEXIYHAPOJHON HOMEHKIATYPE. 2
CocTaBuTh CPaBHUTENBHYIO TAOIHILY IO TEME <Y TJIEBOIOPOIBI» 1
[ToarotoButh Aoknaz «IIpupoaHble HCTOUHUKH YII€BOJIOPOAOB (HEPTH, ra3)» 1
I'uapoxcuicoaep:kammue coemHeHus: (cnupThl, penou). [loaydenue sTaHona OpoKEHUEM TIIHOKO3BI U OKO1
rujgparanue sTwieHa. [uapokcwibHas rpynna kKak (yHKOMoHanbHas. [loHATHe O mpeAenbHBIX OKO03

OIHOATOMHBIX CIHPTax. XHUMHUYECKHE CBOMCTBAa H3TaHOJA: B3aUMOJCHCTBHE C HATpHUEeM, O6pa3OBaHI/Ie
MMPOCTBIX W CJOXKHBIX 3(1)I/Ip0B, OKHCJIICHHC B aJIbACTHU/I. HpI/IMeHCHI/Ie 9TaHOJIa Ha OCHOBE CBOMCTB.
AJ'IKOFOJ'II/ISM, €ro MnocCJICACTBHUA U IPCAYIIPCIKACHUC. I JIMICPHH KaK IMPEACTABUTEIIb MHOTOATOMHBIX CIIUPTOB.
KauecrBennas pCaKkius Ha MHOT'OATOMHBIC CITMPTHI. HpI/IMeHCHI/IC rIMIOCpUHa.
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Tema 2. 3
Kucsopoa-
coJepIxalue
OpraHu-
yeckue
CoeJMHEeHUusA

dusnyeckue W XUMHYECKHME CBOWcTBa (heHona. B3aumMHOE BIMsSHHE aTOMOB B MOJIeKyne (eHona:
B3aMMO/ICHCTBHE C TUAPOKCHIOM HATPHS U a30THOU KUCIOTOH. [Ipumenenue genosia Ha OCHOBE CBOMCTB.

Kap6ouniabubie coequHeHus (ajabaeruanl). [loHstre o0 anpaerumax. AnpaerugHas Tpynma Kak
¢bynkumonanpHas. PopMmanpIeTHA W €ro CBOWCTBA: OKHUCICHHE B COOTBETCTBYIOUIYIO KHCIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYHOUIMM cnupT. llosrydeHne anbaerusoB OKHCIEHHEM COOTBETCTBYIOIIHX
cnuptoB. [IpuMenenune Gpopmaiipieruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kucjorsl. MbL10. ZKupsl. [lonstue o kapOoHOBbIX kuciaoTax. KapOokcuiibHas rpymnmna Kak
¢GbyHKIMOHANbHAsA. ['OMOJIOTHYeCKUil psJl MpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lomydenue
KapOOHOBBIX KUCJIOT OKHCIIEHUEM aJIbJIETUIOB. XUMUUYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI: 00IIME CBOMCTBA
C MHUHEpAJIbHBIMU KHCJIOTaMU U peakuus srepuduxanuu. [IpruMeHeHne yKCYyCHOM KHCIOTBI Ha OCHOBE
CBOMCTB. BpIcIne >KMpHBIE KHCIOTBI Ha NPUMEPE NAJIBMUTUHOBOM M CTEapUHOBOW KuciaoT. IlosydeHnue
CIIOXKHBIX 3(pUpoB peakuuen srepudukanuu. CrnoxsHble 3(upsl B HpHUpojae, MX 3HadeHue. JKupbl Kak
cinoxuble 3¢upel. Knaccuduxanus xupoB. XUMHYECKHE CBOWCTBA JKHUPOB: THUIPOJU3 M TUIPUPOBAHHE
KUJKHX KUpOB. [I[puMeHeHne )KupoB Ha OCHOBE CBOMCTB. Mbuia.

YraeBoasl (ompenesienue, Kjiaaccupukanus, Ouosiorudyeckass poJtb). MoHocaxapuabl (TJII0K03a,
(¢pykro3a). ['moK03a — BEmEeCTBO C ABOMCTBEHHOW (PYHKIIMEH — albJACTUAOCTHPT. XUMHUYECKHE CBOMCTBA
TJIIOKO3bl: OKHCJIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpPOHUT, CHHPTOBOE OpOKEHUE.
[IpumeHeHue riaoKo3bl HA OCHOBE CBOMCTB.

dAucaxapuabl (caxapoza). I[loamcaxapuabl (KpaxmaJj, He/u1wa03a). OmnpeneneHre, OCHOBHBIE
XMUMHYECKHE CBOMCTBA, CIOCOOBI MOJTYYEeHHUsI, IPUMEHEHHE. 3HaYeHHE YTIIEBOA0B B )KUBOM MPHUPOJIE U KUZHU
yenoBeka. [loHATHE O peakuMsaX NOJMKOHJEHCAUMHW M TUAPOJM3a Ha IpPUMEpPE B3aMMOIPEBPALLECHHI:
IJIF0KO03a —TI0JINCAXapH/I.

10

JladopaTopHas pa6ora Ne 8.

W3yueHre CBONCTB CITUPTOB U AJIbJICTUIOB.
JladopaTopHas padora Ne 9.

W3yueHne cBONCTB KapOOHOBBIX KUCIIOT U )KUPOB.

OKO02
OKO07

IIpakTHyeckoe 3aHsaTHE Ne 7.
Kucnopozcoaepkariye opraHuuecKue CoeJIMHEHMSI.

OKO02

CamocrosiTesibHast padora:
PaboraTh ¢ KOHCIIEKTOM JIEKIIHI.
Pemuthk 3amaum mo oOpasily Mo ypaBHEHUSAM XUMHYECKHUX PEaKIUN ¢ yUaCTHEM OPTraHMYECKUX COEANHEHUH.

-

OKO02
OKO09

Tema 2. 4
A3otconep-
JKalme

AMHHBI. AMHHOKHCJIOTBI. IloHaTHe 00 amuHax. AJII/I(baTI/I‘leCKI/IC aMHWHbI, HX KJ'IaCCI/I(I)I/IKaL[I/IH u
HOMCHKIJIaTypa. AHI/IJ'II/IH, KaKk OpraHn4€CKOC OCHOBAHUC. HonyquI/Ie dHWJIMHaA U3 HI/ITpO6eH3OJ'Ia.
HpI/IMeHCHI/IC aHMIIMHA Ha OCHOBE CBOMCTB. AMHMHOKHCIIOTBI Kak aM(bOTepHBIC I[I/I(byHI(I_II/IOHaJ'IBHBIe

OKO1
OKO03
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Oprasu-
yecKkHue
COCIMHEHHUS.
IHonumepsl

OPraHUYECKUE COCIUHEHMs. XHUMUYECKHE CBOMCTBA AMHUHOKHUCIIOT. B3aUMOJEHUCTBHE CO UIEII0OYaMH,
KHUCJIOTAaMM U JIPYT ¢ ApyroM (peakuusi NoJauKoHaeHcaun). Ilentuanas cBsa3b u nonunentuasl. [Ipumenenune
AMUHOKHCJIOT HA OCHOBE CBOMCTB.

Beaku. [lepBuunasi, BropuyHas, TpETUUHAsA CTPYKTYphl O€JIKOB. XMMHUYECKUE CBOMCTBA OEJIKOB: TOpEeHUE,
JIeHaTypalus, TUIPOJIn3, IIBETHbIE peakiuu. buonornueckue GyHKIMN OENIKOB.

MMonumepsnl. benkun u mnosmcaxapunsl kak Ouomonumepbl. [lmactmaccel. Ilomydenue mnosuMepoB
peakuueil MojaMMepU3alud U TOJUKOHAEHCAUHU. TepMOIUIacTUYHbIE U TEPMOPEAKTUBHbBIE IJIACTMACCHI.
[IpencraButenn mumactmacc. Bonokna, wux kinaccudukanus. Ilomydenue BosiokoH.  OTAenbHBIE
MIPEJICTAaBUTENN XUMHUECKHUX BOJIOKOH.

JlaGopaTopHasi padora Ne 10. 5 OKO02
W3ydeHne cBONCTB yriieBOJIOB U OEJIKOB. OKO07
CamocrosiTesibHas padora: OKO02
PaboTtarh ¢ KOHCIIEKTOM JICKITHIA 2 OKO09
[ToaroToBUTHCA K 3a4ETY 2
JuddepennupoBaHHbIii 3aueT 2

Bcero 177

Jli1st XapaKTepUCTHUKU YPOBHS OCBOSHHSI y4eOHOTO MaTepralia UCTIOJIb3YIOTCS CIIEIYONIe 0003HAYCHUS:
1. — 03HaKOMUTEIBHBIN (y3HABAHHE paHEE U3YyUCHHBIX O0OBEKTOB, CBOMCTR);
2. — PEeNPOAYKTUBHBIN (BBITIOJTHEHUE ICATEILHOCTH 110 00pa3Ily, HHCTPYKIIMH WJIH 1I0JT PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOJHEHHE JICATSIILHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIMBAIIAA YYEBHOU JUCHUILJINHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHHn o
Peanuzanus yueOHO#M AucIUIIIUHBI TpeOyeT HAIMYKs y4eOHOro KaOuHeTa - 1ab0opaTOpHH XUMHUH,
PacmoyioKEeHHOTO 1o azapecy: r. KameHnck-Ypanbckuit, yia. Amomunuenas, 1. 60, aynutopus 302.

OoGopynoBanue yueOHOro KabnHeTa:

—  TI0CaJ0YHBIE MECTA M0 KOJIMYECTBY OOyUaIOLIUXCS,;

—  pabouee MeCTO MperoiaBaTeis;

—  CTOJ IEMOHCTPAI[MOHHBIN;

—  BBITSDKHOM 1IKad;

—  MOWUKU;

—  JI0CKa;

—  1puOOpBI IS IEMOHCTPALUH;

— Habop peakTUBOB U XUMUYECKOU MOCYAbI AJISl BBIIOJHEHHS JAOOpaTOPHbBIX paboT;
—  KOMIUIEKT Y4eOHO-HATJISIIHBIX MTOCOOUH 10 XHUMUH;

—  00beMHbIE MOJIENIN KPUCTAIITMYECKUX PEUIETOK;

—  00pa3Iel METAIJIOB (CTaU, YyT'yHa, IBETHBIX METAJIJIOB U CIUIABOB);

—  00pa3ibl HEMETAUTMYECKUX MaTepHalioB

—  Bugeo u DVD-¢uibMbl, npe3eHTauy, KUHO(QparMeHThl, SIEKTPOHHBIE TOCOOUS;
—  MEeTOJMYEecKHEe yKa3aHUs IO MPOBEICHUI0 Ja00paTOPHBIX U MPAKTUYECKUX padoT.

Texnuueckue cpeacTBa 00y4eHHs :
—  KOMIIBIOTED C JIHMIIEH3UOHHBIM IIPOrPAMMHBIM O00ecTIieueHuEeM U MYJIbTUMEIUAPOEKTOD;
—  HHTEpaKTHBHAas JOCKa;

3.2. UndopmannonHoe odecriedyeHue 00yuyeHust
Ilepeyenb pexkoMeHayeMbIX Y4YeOHbIX u3AaHuii, WHTepHeT-pecypcoB, JAONOJHUTEJIbHOMI
JINTEPaTypbl

OcHOBHBIC HICTOYHHKH:

st o0yuaromuxcs
1. Tabpuensa O.C. Xumus: y4eOHHUK Ui CTYJISHTOB NpodeccHoHalbHBIX yueOHbIX 3aBeneHuid / O.C.
INa6puensu, N.I'. Octpoymos. — M., 2005.
2. Tabpuensu O.C. Xumusa. 10 xmacc. IIpodunbHbli ypoBeHb: ydeOHUK JuIsi 00IIeo0pa3oBaTEIbHBIX
yupexxaenuii / O.C. I'abpuensu, ®.H. Mackaes, C.}O. [lonomapes, B.I. Tepenun. — M., 2005.
3. T'abpuensu O.C. Xumusa. 10 xmacc. bazoBelif ypoBeHb: Y4eOHUK i 00II€00pa30BaTENbHBIX
yupexaenuil. — M., 2005.
4. T'abpuensu O.C. Xumus. 11 xnacc. IlpodunbHbiii ypoBeHb: ydeOHUK aisi 00I1€00pa3oBaTEIbHbBIX
yupexxaenuii / O.C. I'abpuensn, ['.I".JIsicoBa. — M., 2006.
5. Ta6bpuensn O.C. Xumusa. 11 kmacc. ba3oBblii ypoBeHb: y4eOHHK sl 0OIIe00pa3oBaTEIbHBIX
yupexxaenuil. — M., 2006.
6. I'abpuensn O.C. Xumus: opraHuyeckas xumus: ydeOHuK ans 10 xiacca o6uieo0pazoBaTeIbHbBIX
yupexaeHuit ¢ yrinyoneHHsiM uzydenuem xumuu / O.C. IN'abpuensa, U.I'. OctpoymoB, A.A. Kapiosa —
M., 2005.
7. Tabpuensn O.C. OOmas xumusi: yueOHUK s 11 kiacca oOrieoOpa3oBaTeNbHBIX YUPEKAECHUN C
yriyoneHHbM uzydenueM xumuu / O.C. 'abpuensH, U.I. Octpoymos, C.H. Conosses, d.H. MackaeB —
M., 2005.
8. T'abpuensn O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranndeckas Xumus B TecTax, 3ajadax H
ynpaxsHeHusx. — M., 2003.
9. Tabpuensa O.C., OctpoymoB W.I'., Bmemenckas A.I'. OOmass XuMusg B TecCTax, 3agadax U
ynpaxsHeHusx. — M., 2003.
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10. Epoxun FO.M. Xumus. M.: Academia, 2003. — 384 c.
11. Epoxun FO.M., ®@ponos B.1. COopHuK 33134 1 yrpaxxHeHuid o xumun. M.: Academia, 2003. — 304
12. Mnuyruna I'.B. Xumus u noBceHEBHAs )KU3Hb YenoBeka. — M., 2004.
13. Turoa .M. Xumus u uckyccro. — M., 2007.
14. Xomuenko U.I'. O6mast xumuss. M.: HoBas BosnHa, 1997. — 464 c.
15. Xumus. 3agaunuk : yaeOHOe ocoOue Uit CpeaHero mpoheccnoHaaIbHOro 0opazoBaHust /
1O. A. JleGeneB [u ap.] ; mox obmeit peqakmueii I'. H. ®aneeBa. — Mocksa : M3narensctBo FOpaiir,
2020.
16. Xumus : yaeOHHK U151 cpeHero npodeccuonanbHoro oopasosanust / 10. A. Jledenes, I'. H. ®anees,
A. M. Tl'ony6es, B. H. IllanoBan ; mox obmei penakiueii I'. H. ®aneeBa. — 2-¢ usn., mepepad. u a0 —
Mocksa : U3natensctBo FOpaiit, 2020.

s mpenoxasareJiei

1. ®enepanbubiil 3akoH Poccuiickoit @enepanun ot 29 nexkadps 2012 1. Ne 273-03 «O6 o6pa3oBaHuM B
Poccniickoit deneparum.

2. Tlpuka3z MwunoOpraayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yrBepkaeHuu (eaepaabHOTO TO-
CyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa CpeaHEro (ITOJTHOT0) 001Iero 00pa3oBaHUsy.

3. Tlpuka3z MunoOpraayku Poccum ot 29 nekabps 2014 r. Ne 1645 «O BHeceHWH M3MCHECHHI B TIpUKa3
MunuctepctBa obpa3zoBanusi U Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 “O6
YTBEPXKIACHUM (PeiepaibHOTO TOCYJapCTBEHHOIO 00pa30BaTEeNbHOTO CTaHJApTa CpenHero (IOoJHOro)
o0mero oOpa3oBaHus’ ».

4. Tucemo JlemapTaMeHTa TOCYAAPCTBEHHOM TOJIMTUKH B cepe MOoAroToBku padouux kampoB u JI1O
MunoOp nHayku Poccun ot 17 mapta 2015 r. Ne 06-259 «PexomeHaanuu mo opraHu3alyy MOTYYEHHS
cpenHero oOmiero oOpa3oBaHMs B Tpefenax OCBOECHHS OOpa3oBaTeNbHBIX MPOTpaMM CpPETHEro
npodeccrnoHabHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C y4ETOM TpeOOBaHUI
(dbenepabHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAaHAAPTOB W TMOJIy4aeMor mpodeccuu uin
CHEIUAILHOCTH CPEIHEro MPodeCCHOHATHHOTO 00pa30BaHU.

5. Apremenko A.M. CnpaBodHO€ PyKOBOJICTBO 110 XUMUHU. — M., Bricmas mikoma, 2003

6. Bonkos A.U. Bosnbmoit xumudeckuit cipaBouyHuk. — Munck, CoBpemeHHas 1kosta, 2005

7. I'abpuensu O.C. Hactonbnast kaura yuutens xumuu: 10 xinacc / O.C. IN'abpuensa, U.I'. OctpoymoB —
M., 2004.

8. I'abpuensn O.C. HacronpHas kaura yunurtens xumud: 11 kmacc: B 2 4. / O.C. I'abpuenss, .. JIsicoBa,
A.T'. Beenenckas — M., 2004.

9. I'abpuensu O.C. Xumus B TeCTax, 3a/1a4ax v ynpaxHeHusx. — M., Axkagemus, 2006

10. I'abpuensa O.C. Xumus. — M., Akagemust, 2005

11. Koposun H.B. 3amaun u ynpaxkaeHus mo oomieid xumuu — M., Beicmias mkoma, 2006

12. YepnoOennckas .M. Metonuka o0yueHuss XUMUHU B cpeaHei mkoie. — M., 2003.

HNurepHer — pecypcebl
DneKTpoHHbIe 00pa3zoBaTesbHbIe pecypchl Ha caiite @LIUOP:
http: // fcior . edu. ru /

B cJIydqa€ HU3MCHCHUA Fpa(i)I/IKa 06p8.30BaT€J'IBHOFO oponecca H IICpeBOaAA O6y‘IaIOH_II/IXC$I Ha
AUCTAaHIIMOHHOC O6y‘IeHI/Ie BO3MOJXHO IIPOBCIACHHC SaHHTI/Iﬁ, KOHch'IbTaI_II/Iﬁ C MPUMCHCHHUECM IIPpOI'paMM
Zoom, Skype u T.11.
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KOHTPO.1b M OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOM JUCIHUATLIIMHBI

KoHTposb 1 O11eHKa pe3ynbTaTOB OCBOCHHS YU€OHOW JUCHUIUIMHBI OCYIIECTBIISIETCS IPETIOIaBaTeNIeM
B TIpOIleCCe MPOBEACHUS MPAKTHMUECKUX 3aHATUNH M J1a0OpaTOPHBIX pPabOT, TECTHPOBAHUS, a TaKXKe
BBITIOJTHEHUS 00Yy4JaIOIMIMMHUCS UHIANBUAYATIbHBIX 3aJaHUN, TIPOCKTOB.

PesyabTaTsl 00yyeHus Buael u popMbl KOHTpOJIA ®opmupyemMble
KOMIIETeHIIUH
|. IlpeanmertHble:

1) chopMHUPOBAHHOCTH MPECTABICHHIA O Texymuit koHTpoJIb (ycTHBIN onpoc) | OK1

MECTE XMMHUHU B COBPEMEHHON HAy4YHOUI

KapTUHE MHUpPa; IOHUMaHUE POJIU XUMHH B

(bopMUpPOBaHUU KPYT030pa U

(GYHKIIMOHAJIBHOM IPaMOTHOCTH Y€JIOBEKa JIJIs

pelIeHns MPaKTUYECKUX 3a]a4;

2) BIiIaJieHue OCHOBOIIOJIATAIOIIINMHU Bxonanoit kouTposs (tectupoBanue); | OK3

XUMHUYECKUMHU MOHATUSIMU, TEOPUSIMH, TEKYIIUHA KOHTPOJb (IPaKTHYECKHE

3aKOHAMM U 3aKOHOMEPHOCTSIMU; YBEPEHHOE paboThl, TECTUPOBAHUE);

II0JIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U | TPOMEKYTOYHBIN KOHTPOJIb

CUMBOJIMKOW; (muddepeHIPOBAaHHBIN 3a4ET).

3) BIajieHHe OCHOBHBIMHM M€TO/1aMU HayyHoro | Tekyiuit KoHTpoJib (mpaktuueckue u | OK2

MO3HAHUS, UCIIOJIb3YEMbIMU B XUMUU: nabopaTopHbIe PabOTHI, TPOEKTHI); OK9

HabI0IeHNe, ONMcaHue, U3MEepEHue, IIPOMEXYTOUHBII KOHTPOJIb

SKCIEPUMEHT, yMeHue 00pabaThIBaTh, (muddepeHIPOBAaHHBIN 3a4€T).

OOBSACHSATH PE3yNIbTAThl IPOBEACHHBIX OTBITOB

U JeNaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTD

MPUMEHSTh METO/IbI IO3HAHUS [IPU PEIICHUN

MPAKTUYECKUX 33a4;

4) chopMHUpPOBAHHOCTH YMEHHS JaBaTh Texymuit koHTpoab (mpakTudeckue u | OKS

KOJIMYECTBEHHBIE OILICHKH M TIPOBOJIUTH nabopaTopHbIe pabOThI);

pacueTsl 0 XUMHUYECKUM (opMyiaM U MIPOMEXYTOUHBII KOHTPOJIb

YpaBHEHUSIM; (muddepeHnmpoBaHHbINA 3a9€T).

5) BajeHue IpaBuUIaMu TEXHUKH Texymuit kKoHTpoab (Jtaboparopusie | OK6

0€301aCHOCTH TPH HUCIIOIb30BAHUHT paboThI) OK7

XMUMHYECKUX BEIIECTB;

6) chopMUpPOBAaHHOCTH COOCTBEHHOM MO3UIIUK | TeKyIIMil KOHTPOJIb (TIPOEKTHI, OK4

10 OTHOILIEHUIO K XMMHUYECKON HHpOpMaLNK, | WHAUBUAYAIbHbIC 3aJaHUS) OK5

MOJIy4aeMOil U3 pa3HbIX HCTOUYHUKOB

7) chopMHPOBAHHOCTH CUCTEMbI 3HAHUH 00 Texkyuit KOHTPOJIb (IPAKTHUECKUE OK1

00X XUMHUYECKUX 3aKOHOMEPHOCTSX, paboThl, TECTUPOBAHKE; YCTHBII

3aKOHAaX, TEOPHUSX; OTIPOC); MPOMEKYTOUHBII KOHTPOJIb
(muddepeHpoBaHHbIN 3a9€T).

8) chopmupoBaHHOCTH YMEHUH HccnenoBath | Tekymuit KoHTpob (mpaktuueckue u | OK2

CBOMCTBa HEOPraHUYECKUX U OPTaHUYECKUX nabopatopHbie pabOThI)

BEIIECTB, 00BACHATh 3aKOHOMEPHOCTH

IIPOTEKAHUS XMMMYECKUX peaKLui,

IIPOrHO3UPOBATh BO3MOKHOCTb UX

OCYILIECTBJICHMS;

9) BiaseHHE YMEHUSMH BBIJIBUTATh TUIIOTE3bl | TeKyIIHiA KOHTPOIIb (IPOSKTBHI, OK8

Ha OCHOBE 3HAHUH O COCTABE, CTPOECHUU WHAVBUAyaIbHbIE 3aaHUS)

BEIIECTBA U OCHOBHBIX XMMHUYECKUX 3aKOHAX,

IIPOBEPSATH UX DKCIIEPUMEHTANIBHO,

(dbopMynupys 11eJIb UCCIIET0BAHMS;

10) Bnanenme meronamu camocTositenbHoro | Tekymmii kKoHTpouss (mpaktudeckue u | OK3
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IUTaHUPOBAHUSA U IPOBCACHUSA XUMHUYCCKUX
IKCIIEPUMEHTOB C COOJIIOICHUEM TTPABHII
0e30macHO¥ paboOTHI ¢ BEIECTBAMH H
1a00paTOPHBIM 000PYIOBAaHHEM;
c(hOPMUPOBAHHOCTh YMEHHH OMUCAHUS,
aHaJIM3a U OLICHKH JIOCTOBEPHOCTH
MOJIYYCHHOTO pe3yJIbTara;

n1abopaTopHbIE padOTHI,
WH/IMBUyaJIbHBIC 3aJaHUS,
TECTUPOBAHUE)

11) chopmHpOBaHHOCTH YMEHUIA Tekymuit koHTpoJb (mpakTuueckue u | OK9
MIPOrHO3UPOBATh, AHAJTU3UPOBATH U nabopaTopHbIe pabOTHL,
OLICHUBATH C MTO3ULUNA IKOJIOTUYECKON TeCTUpOBaHuUE, pedeparol)
0€30IMaCHOCTH MOCTIEICTBHUS OBITOBO H
IIPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA,
CBSI3aHHOM C 1epepabOTKON BEUIECTB.
Il. JInunocTHbIE:
1) 4yBCTBO TOPAOCTH U yBaXK€HUS K ucTopuu | Tekymuit koHTpouib (ycTHBIN onpoc, | OK1
U JOCTH)KEHUSIM OTE€UECTBEHHOW XMMHUECKON | JOKJIajbl, 1a00opaTOpHbIE pabOThI);
HayKH; XUMUYECKH TPAaMOTHOE IOBEJICHUE B IIPOMEXYTOUHBII KOHTPOJIb
podeccoHaIbHOM 1eATENbHOCTH U B OBITY (muddepeHIPOBAaHHBIN 3aUET).
P 0OpaIeHNH ¢ XUMUYECKUMU
BEII[ECTBAMU, MaTepHaJlaMy U MPOLIECCaMU;
2) TOTOBHOCTH K MPOJIOJKEHHUIO 00pa3oBanus | Tekymuii KoHTpoJib (YCTHBIN ompoc); | OK8
Y TIOBBILICHUSI KBATHU(PHUKAIIUU B U30paHHOM IIPOMEXYTOUHBII KOHTPOJIb
poheCcCHOHANTBHOM JIEATETLHOCTH 1 (muddepeHnpoBaHHbIN 3a9€T).
00BEKTUBHOE OCO3HAHUE POJIU XUMUYECKUX
KOMIIETCHITUH B OTOM;
3) yMeHue UCOIh30BaTh JOCTHKECHHS Texymuit KOHTPOJb (TIPOEKTHI, OK4
COBPEMEHHOM XMMUYECKON HAYKU U WHAUBUAyaJIbHbIC 33/1aHNUSA);
XUMHUYECKUX TEXHOJOTUHN JJIsl HOBBIIICHHUS MIPOMEXYTOUHBII KOHTPOJIb
COOCTBEHHOTO MHTEIUIEKTYATBHOTO pa3BuTus | (AuddepeHIInpoBaHHBIN 3a4ET).
B BBIOpaHHOM MpohecCHoHaTBHOU
JeSITeIbHOCTH.
I11. MeranpeameTHble:
1. Tlo3HaBaTeibHbIE
1.1 ucnosb30BaHUE Pa3IUYHbBIX BUJIOB Texymuit KOHTPOJIb (YCTHBIN OTIPOC, OK3
M03HABATEIbHOMN J€ATEILHOCTH U OCHOBHBIX | MPAKTUYECKHE U TaOOpaToOpHbIE
MHTEJUIEKTYaJbHBIX ONepaluii (MOCTAHOBKU | pabOThI); MPOMEXKYTOUHBII KOHTPOJIb
3amauu, (GOPMYITMPOBAHUS THIOTE3, aHAM3a | (auddepeHnpoBaHHbIN 3a4€T).
Y CHHTE3a, CPaBHEHHMS, 0000IICHNS,
CUCTEeMAaTU3aIl1H, BBISIBICHHS IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, OMCKA aHAIOTOB,
(hopMHpOBaHUsI BBIBOJOB) AJIsl PELICHUS
MOCTABJICHHOM 3a/1a4M, TPUMEHEHHE
OCHOBHBIX METOJIOB MMO3HAHUSA (HAOIIOACHNUS,
HAy4YHOT'O SKCIIEPUMEHTA) ISl U3yUEeHUs
Pa3IUYHBIX CTOPOH XUMHUECKUX O0BEKTOB U
IIPOLIECCOB, C KOTOPBIMHA BO3HUKAET
HE00X0IMMOCTh CTAJIKUBAThCS B
npodeccuoHaIbHON cdepe;
1.2 ucnonp30BaHUE pa3IUYHBIX UCTOUYHUKOB | Tekymuii KOHTPOJIb (TECTUPOBAHUE, OK4

TS TIOJTyYEHUS] XUMUYeCKOW HH(pOpMaIny,
YMEHHE OLIEHUTh €€ IOCTOBEPHOCTH IS
JTOCTHKECHUS XOPOILUX Pe3yIbTaTOB B
npodeccuoHanbHOM cepe.

JIOKJIa/1bl, pedepar); MpoOMeXyTOUHBII
KOHTPOJIb (I epeHInpoBaHHbII
3a4€r).
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CBOJHASA TABJIMIHA COOTBETCTBUSA PE3YJIBTATOB OBYUYEHUA YY/ OBLLIUM

KOMIIETEHIUAM

O01Me KoMIeTeH NI

PesyabTarsl YY1

OK 1. IloHuMats CymHocCTh U
COLHAIIBHYIO 3HAYUMOCTh CBOEH
Oymymiei mpodeccuu, MPOsBISATh K
HEW yCTOWYMBBIN MHTEPEC.

|. IlpexmerHbIe:
— cpOpPMHPOBAHHOCTh TPEACTABICHUH O MecTe XUMHUH B
COBPEMEHHOM HayYHON KapTUHE MHpPA; IOHUMAHUE POJIU XUMUU
B (hopMupOBaHMM KPYrozopa M (yHKIHUOHAIHHON TPaMOTHOCTH
YeJIOBEKa JUIsl pelIeHUs TPaKTUYECKUX 3ajay;
— c(hopMHPOBAHHOCTH CHCTEMBI 3HAHUH 00 OOIIMX XUMHUYCCKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX;

Il. JInunocTHBIE:
— YYBCTBO TOPJOCTH M YB@)KEHHUS K UCTOPHUH U JTOCTHKEHUSAM
OTEUECTBEHHOW XUMHUYECKOW HayKH; XHMHYECKH TIPaMOTHOE
NoBe/IeHuEe B Mpo(decCuoHATbHON NIEeSATENbHOCTH U B OBITY Npu
oOpallleHUH ¢ XMMHUYECKMMHU BEIIeCTBaMH, MaTepualamMu U
IPOLECCAMH.

OK 2. Opranu3oBsIBaTh
COOCTBEHHYIO JIEATETLHOCTb,
BBIOMPATH THITOBBIE METOJIbI U
CHOCOOBI BBITMOJHEHUS
npodecCHoHANBHBIX 3a/1a4,
OILIeHUBATh UX 3(P(HEKTUBHOCTD U
KauecTBO C yU€TOM 0OBEKTOB

|. IlpeamerHble:
— BIQJCHHE OCHOBHBIMH METOJaMH HAy4YHOI'O IIO3HAHUS,
HCIOJIb3YEMBbIMU B XMMUU: HAOIIOJCHNE, ONMCaHNe, U3MEpPEHNE,
JKCIIEPUMEHT, YMEHHE 00paldaThiBaTh, OOBSICHATH PE3YJIbTATHI
MIPOBEJIEHHBIX ONBITOB U J€JaTh BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTh MPHUMEHSITh METOJbl IO3HAaHUS TMPH pPELICHUU
MPaKTUYECKUX 3a]a4;

N —  cpopMHpPOBAaHHOCTH yYMEHHH  HCCIEAOBaTh  CBOWCTBA
npodeccuoHaIbHOM 1eATENbHOCTH
HEOPraHMYeCKUX M  OPraHWYeCKHUX  BEIIECTB, OODBICHSATH
(mepBUYHBIE TPYIOBbIE .
3aKOHOMEPHOCTH MIPOTEKAHUs XUMHUYECKUX peakumii,
KOJIJIEKTUBBHI ).
IIPOTHO3HPOBATh BOBMOXHOCTh UX OCYIIECTBICHUS;
OK 3. [IpuHumaTs penieHus B . IIpexMeTHbIe:
CTaHJAPTHBIX U HECTAHIAPTHBIX — BJIAJCHUE OCHOBOIIOJIATAIOIMMHU XUMUYECKUMH MOHSATHSIMH,
CUTYalUSIX U HECTU 3a HUX TEOPUSMH, 3aKOHAMHM U  3aKOHOMEPHOCTSMH;  YBEPEHHOE

OTBCTCTBCHHOCTB.

N0JIb30BAHUE XUMHUECKOW TEPMUHOJIOTHEH ¥ CUMBOJIKOM;

— BIAQJEHHE METOJIaMU CaMOCTOSITEIIFHOTO IUIAHUPOBAHUS |
NPOBEJICHUSI XUMHUYECKUX OKCIIEPUMEHTOB C COOJIOJICHHEM
npaBui Oe30TacHOW pabOThl C BEIIECTBAMU W JIA0OPATOPHBIM
oOopynoBanueMm; cHOPMHUPOBAHHOCTh  YMCHHH  OIHCAHMUS,
aHaJM3a ¥ OIICHKH JJOCTOBEPHOCTH MOJYYEHHOTO Pe3yiibTaTa;

I1l. Meranpeamernsbie (Mo3HABAaTEIbHbIE):

—  WCIOJIb30BaHWE  pa3IMYHBIX  BHJOB  IO03HABATEIBHOMN
NESTEIPHOCTH ¥ OCHOBHBIX HWHTEJUICKTYaJbHBIX  OICpAIHid
(mocTaHoBKM 3amaud, (HOPMYIHMPOBAHUS THUIOTE3, aHAIW3a U
CHHTE3a, CpaBHCHHS, 00OOICHHS, CUCTEMAaTH3aIli1, BBISBICHUS
NPUYHHHO-CJICICTBEHHBIX CBsI3EH, TIOMCKA aHaJIOTOB,
dbopMUpOBaHUS BHIBOJOB) JUISl PEIICHUS MOCTABIECHHOW 3aJayH,
NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAaHUS (HAOIIOJCHMS,
HAyYHOTO OKCIEPUMEHTA) s HM3yYCHHsS Pa3NUYHBIX CTOPOH
XUMHYECKUX OOBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HHKAET
HE0OXO0IMMOCTh CTAJIKMBAThCs B MPoecCHOHANBHOM cdepe.

OK 4. OcymiecTBisiTh IOUCK U
UCTOJb30BaHNE HH(POpPMAIHH,
Heo0xoauMoM 111 3P PEeKTUBHOTO
BBITMOJITHEHUS MPO(eCcCHOHAIBHBIX
3aja4, Npo(ecCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHUSI.

. IIpenmerHble:
— cOpPMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH MO0 OTHOILIEHUIO K
XUMHYECKOH MHGOPMAINH, TOTy4aeMOU 13 pa3HbIX HCTOUHHUKOB
1. JInuHOCTHBIE:
— YMEHHE HCIOJb30BaTh JOCTHKCHUS COBPEMEHHON XUMHYECKON
HAYKM W XUMHUYECKUX TEXHOJIOTMH Ui  TIOBBIIICHUS
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COOCTBEHHOTO0 HHTEIUICKTYAJIbHOTO pa3BUTHUS B BBIOPAHHOM
npodeccHoHaTbHOM e TEILHOCTH.

1. MeranpeameTHble (M03HABATEJIbHbIE):
— HCIIOJIB30BAHHME PA3IUYHBIX HMCTOYHUKOB JUISl TIOJy4CHUS
XUMHUYECKOH MH(POpPMAIUK, YMEHUE OIICHUTh €€ JOCTOBEPHOCTh
JUIS JOCTHKEHHSI XOPOIIUX PEe3yJbTaTOB B MPOQPECCHOHATBHON

cepe.

OK S. Hcnons3oBarthb
MH(POPMAITMOHHO-
KOMMYHHUKAI[HOHHBIC TEXHOJIOTHH B
podecCHOHATBHOM IS TEIIHPHOCTH.

I. IlpeameTHbIe:
— ¢(hopMUPOBAHHOCTh COOCTBEHHOW MO3WIUH TI0 OTHOIICHUIO K
XUMUYECKOH MH(POPMALIUH, TTOTYyIaeMOH U3 Pa3HbIX UCTOYHUKOB.

OK 6. PaboTath B KOJIJICKTHBE U |. IlpeameTHbIe:

KoMaHsie, 3 GEeKTHBHO 00IIATHCS C — BJAJEHUE TNpaBWJIAMU TEXHUKUH  OE30MAaCHOCTH  IpHU
KOJIJIETraMH, PYKOBOJICTBOM, UCIIOJIb30BAHUU XUMHUYECKUX BEILECTB.

MOTPEOUTEIISIMU.

OK 7. Bpatb Ha cebs |. IlpeamerHble:

OTBETCTBEHHOCTh 3@ pa0OTy WIEHOB | — BJaJ€HUE TpaBUJIaMU TEXHUKH  OE30MaCHOCTH  IpHU

KOMaH 16l (TI0TYUHEHHBIX),
pe3ynbTaT BHITIOJHEHUS 3aJaHH.

HCIIOJIb30BaHUN XUMHWYCCKHUX BCHIICCTB.

OK 8. CaMOCTOATENBHO ONPENENATh
3a1a4u TPoECCHOHAITBHOTO H
JMYHOCTHOTO PAa3BUTHS, 3aHUMATHCS
camoo0pa3oBaHUEM, OCO3HAHHO
TUTAHUPOBATH MMOBBIIIICHNE
KBaJIM(DUKAIIUH.

I. IlpeameTHbIe:
— c()OpMHUPOBAHHOCTh YMEHHUSI JaBaTh KOJIUYECTBEHHbIE OLEHKU
Y IIPOBOJMTH PacueThl N0 XUMUYECKUM (OPMYJIaM U ypaBHEHUSIM
— BIIJICHWE YMEHUSMHU BBIJIBUTATh TUMOTE3bI HA OCHOBE 3HAHUII O
COCTaBe, CTPOCHUH BEIIeCTBA U OCHOBHBIX XUMHUECKHUX 3aKOHAX,

MPOBEPATh  UX  OKCIEPUMEHTAIbHO,  (OpMyIupys  LEeb
HCCIIEIOBAHUS;
1. JInuunocTHBIE:

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa30BaHHSI WM TIOBBIIICHHS
KBATH(PUKAIMK B W30paHHOUN MPOPECCHOHATBHON NEATeTbHOCTH
U OOBEKTHBHOE OCO3HAHHE POJIM XMMHYECKHX KOMIICTCHIIMU B
ITOM.

OK 9. OpueHTHpOBaTHCA B YCIOBUIX
4acTOM CMEHBI TEXHOJIOTHUI B
podeccuoHaNbHOM 1A TEIbHOCTH.

I. IIpeameTHbIE:
— BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO ITO3HAHMUS,
UCIIOJIb3YEeMBIMU B XMMHH: HAOJIIOICHUE, ONTMCaHUE, U3MEPEHHE,
9KCIIEPUMEHT, yMEHHE 00padaThIBaTh, OOBSICHATH PE3yIbTaThl
IIPOBEJICHHBIX OIBITOB U JICIATh BBIBOJIBI; TOTOBHOCTH H
CIOCOOHOCTH MPUMEHSTh METO/IbI MO3HAHUS IPU PEIICHHH
MPAKTHYECKUX 3a/1a4;
— c(OPMHUPOBAHHOCTh YMEHUH MPOTHO3UPOBATH, AaHATMU3UPOBATH
M OIEHMBATH C IIO3HMIMH DKOJOTHMYECKOH O€30I1aCHOCTH
MOCJICJICTBUSL OBITOBOM W TMPOU3BOJACTBEHHON JCATCIBHOCTH
YeJI0BEKa, CBA3aHHOM C IepepadOTKOM BEIIECTB.

5. BOBMOKHOCTH UCITOJIb30BAHUA ITPOI'PAMMBI B JIPYT'UX OOII

Pabouas mporpamma MOKeT ObITh MCIIOJIb30BaHA ISl 00y4eHUs! YKPYITHEHHOM rpymibl npodeccuii n
cneuuansHoctet 22.00.00. TexHOJIOTHN MaTEepUaNOB.
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